Encapsulation of curcumin loaded chitosan nanoparticle within poly (ε-caprolactone) and gelatin fiber mat for wound healing and layered dermal reconstitution.
Hybrid electrospun fiber containing bioactive molecules, which offer the ability to deliver the cells into the wound bed, will help to achieve a high therapeutic effect. In this study, an electrospun polycaperlactone (PCL) and gelatin (Gela) scaffold containing curcumin loaded chitosan nanoparticle (NCs/Cur) was used to evaluate in vivo wound healing ability of the fabricated scaffolds. The electrospun hybrid scaffold seeded with human endometrial stem cells (EnSCs) showed desirable biocompatibility with the host immune system and wound healing ability in a full-thickness excisional animal model. The constructs were characterized for structural, mechanical and biochemical properties. Fourier transform infrared spectroscopy (FTIR) confirmed all typical absorption characteristics of PCL and Gela polymers as well as NCs and Cur. The results showed the perfect contact angle, wettability and degradability of hybrid fiber scaffolds with the good mechanical and structural characteristics including shape uniformity, pore size and porosity. The cell attachment and proliferation on the PCL/Gela/NCs/Cur was higher than PCL and PCL/Gela scaffolds. In term of the capability of hybrid scaffold and EnSCs in histological analysis, this novel tissue-engineered construct could be suggested as a skin substitute to repair injured skin and regenerative medicine application.